ABSTRACT: In present study, the real biological pictures, vivid and straightforward, were provided of the larval head and skin of Helicoverpa assulta and H. armigera. These visual pictures can be as the necessary and useful supplement on certain characters of these two larvae. In addition, we tested and verified the morphological result by DNA barcode based on our preliminary studies. Furthermore, we also compared and discussed the advantages and disadvantages between morphological and molecular data.
INTRODUCTION
The Helicoverpa is a genus of about 18 species of noctuid moths (Fitt, 1989) . Most of members in this genus are important, cosmopolitan agricultural lepidopteran pest species, of which two closely related sister species, the oriental tobacco budworm, Helicoverpa assulta, and the cotton bollworm, H. armigera, are sympatric and damaging crop pests in China and many other countries (Fitt, 1989 H. assulta has a more restricted geographic distribution or host range than H. armigera. H. armigera is highly polyphagous and characteristically of the widest geographical distribution in the genus.
Many previous studies about the morphological differences between the larvae of H. assulta and H. armigera have been reported. However, in these studies, all they have done was just schematic diagram, not real biological picture (Wan & Wan, 1982; Huang et al., 1984) . Prompt and acurate species identification with important roles within agricultural, medical, ecological and economic settings is critical in forming the basis for appropriate control and eradication measures, framing the correct response to any incursion (Li et al., 2010; Li et al., 2011) . Therefore, we carried out this research work during 2008-2013and focused on identifying the two sibling species larvae to gain some important supplement characters of these two larvae by Nikon SMZ1500 anatomical lens. In addition, we tested and verified the morphological result by DNA barcode based on our preliminary studies (Li et al., 2010; Li et al., 2011; Duan et al., 2013) . Furthermore, we also compared and discussed the advantages and disadvantages between morphological and molecular data.
MATERIALS AND METHODS

Materials
A large proportion of the samples were obtained from tobacco and hot pepper fields as larvae in various localities of Yunnan province of China during the autumn of from June 2008 and September 2013 (Table 1) . After roughly species detection, the larvae were directly into absolute ethanol and maintained at -20°C in the genetic lab of Life Science College of Southwest Forestry University University until test and DNA extraction. A total of 92 larvae of H. assulta and 96 larvae of H. armigera were used in this experiment. Their collection locations are listed in Table 1 . 
RESULTS
Morphological differences
Larval head of H. assulta and H. armigera are shown as Figure 1 
Molecular identification
92 Larvae samples of H. assulta and 96 for H. armigera made a good PCR amplification, and a 658 bp fragment of COI was amplified. Based on our published paper and patent, the results and the accuracy after verification by DNA barcode of are shown in Table 1 .
DISSCUSSION
Tobacco is one of the important pillars of finance in our country. H. assulta and H. armigera is one of the important pests on tobacco production. As two closely related sister species, the identification has been a difficult technical bottleneck in H. assulta and H. armigera research (Li et al., 2011) . To distinguish the larvae of H. assulta and H. armigera, predecessors mainly according to either the ligature of the first two root hair base at larvae's prothoracic spiracles or spiracle are tangent. In fact, H. assulta is tangent, but H. armigera is not. The description of distinction as shown in the Table 2 , Fig. 3 and Fig. 4 The images of larvae that we provide in this paper, both the physical image ( Fig. 1 and Fig. 2) , visual in image, and the color is rich, all of them has a strong visual impact, and given the sufficient and necessary complement for some important morphological structure of the larvae. In addition, some researchers also refer to the feeding preferences and host range of larvae to distinguish (Powell et al., 1998; Tang et al., 2006) . H. armigera is polyphagous pest, they can harm more than 30 families and 200 many kinds of plants, such as malvaceae, solanaceae, leguminosae. H. assulta is a typical oligophagous insects, they main cause harm to solanaceae plant such as pepper. However. But both of they often appeared at the same time on tobacco (Tang et al., 2006; Zhao et al., 2006) . Therefore, the host range and feeding preferences is helpless, this is confusing to distinguish them.
DNA barcode technology has opened up a new train of thought for the identification of closely related species (Li et al., 2010) . With refer to our published articles and patents, all the larvae samples of H. assulta and H. armigera have identified through DNA barcode in this paper (Li et al., 2011; Duan et al., 2013) . The results show that the number of H. assulta larvae which identified by morphological characteristics is 92, but the identification results by the DNA barcode show that the number is 89, with 97% accuracy; the number of H. armigera larvae which identified by morphological characteristics is 96, but the identification results by the DNA barcode show that the number is 92, with 96% accuracy. Compared the data from Morphological identification and the data from DNA barcode molecules, we have found their self-agreement were higher than 95%. It also means that, the validation and support from molecular data is also very important. Therefore, integrated a variety of different sources of data, such as morphological and molecular data, even Ecological data, and let them analysis together, complement each other, and work together, this will make the identification of the two related species, H. assulta and H. armigera more scientific and accurate. 
